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J OJsﬁrvar pulsatilerbleeding

2 Ogle JOJJ’ _j heamorrhage with shock
) r\rzdr 2l hrlll by manual palpation
== Bl lit over or near the artery

== _b_gtent distal pulse

="?0 Signs of distal ischemia

e \/isible expanding hematoma
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0 S]gn]ﬁca;;;' esmorrhage by History

o Srpkell] :eXpanding heamatoma

2 Jecré'-‘ ed pulse compared to the
= Gonl "-I’?a]ateral extremity

| “bny injury

-e Wound proximity (1 cm from Vs)

® Neurologic abnormality(anatomicaly
related nerve)
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Hard vs. Soft signs of Vascularinjury

Hard signs Soft signs
Active arterial (pulsatile) |Minor bleeding
bleeding
Pulseless/ ischemia Injury in proximity to
_ major vessel
- | Expanding pulsatile Small to moderate size
~ [ hematoma hematoma
Bruit or thrill Associlated nerve injury
ABI< 0.9
Operation Mandatory Further W/U
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PRESENCE OF SIGNAL DOES NOT
EXCLUDE ARTERIAL INJURY !
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[oF neurysms
ymbosis

*It has 95% sensitivity &99 %
specificity

o poorly accessible vessels :
subclavian, profunda femoris, and profunda brachii arteries




linaging s udy J’

EIFANgio

e angiograph

faster j""Iess expensive and less invasive
°) -100 9% sensitivity and 98% - 100
= us CIfICIty
=*””‘"ﬁdlagnostlc study of choice

| imitations:

difficulty. differentiating spasm from occlusion @

artifact from high attenuation structures like bullet
fragments or other foreign matter




Indications for angiography

* Hemodynamic stability

Uncertain diagnosis
— Soft signs
— PVD

* Unclearlocation
— Multiple wounds, fractures

— Shot gun wounds
— GSW parallel to an artery

K.



Figure 3. Upper-extremity arteriogram after gunshot wound to the arm with fracture of
radius and cutoff of radial artery just below the bifurcation of the brachial artery.
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r\cuva j edlng, I|mb threatening ischemia > ®
O .

ijc le, good limb viability 2> may investigate ®

= e»ﬁperatlve management - non-occlusive e
= Iesmn N asymptomatic patient

’Pre-operatlve management ®
Prophylactic antibiotic —
Single dose heparin iv if no C/I —

Do not reperfuse dead limb! > amputation e
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~ |Cover wounds ®

|Reduce
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Splint ®



| Patient with suspected vascular injury I

Resuscitate

"Hard” signs “Soft” signs

APl > 0.9 APl <0.9

Observe m AGRAM
ll Clinical follow-up I Positive

Surgical exploration *AGRAM l Clinical follow-up
| Positive I
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ArterialRjuries associated with,
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lavicle fracture
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tery ~ Shoulder fx/dislocation
artery Supracondylar humerus fx
Elbow dislocation

ss arterles Pelvic fracture
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Temoral artery

| popliteal artery Distal femur fracture
popliteal artery

tibial arteries Tibial shaft fx
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:;, t arterial repair
rial patch repair
nt rposmon graft repair

“Venous repair whenever possible ®
avoid ligation.
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ansion-free ary.

Primary repair = defect < 1-2 cm


http://www.trauma.org/cases/classic006.html
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http://www.trauma.org/imagebank/vascular/images/vasc0011.html
http://www.trauma.org/imagebank/vascular/images/vasc0011.html
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http://www.trauma.org/imagebank/vascular/images/vasc0008.html
http://www.trauma.org/imagebank/vascular/images/vasc0008.html
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gt ation Is safe alternative esp. in unstable e
lents, complex injuries.
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Crush to lower leg

\

Mangled extremity :injury that involve al least 34
consisting of bone ,soft tissue ,vessel,nerves
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SNBEVIable oF nen-Salva imb
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EBaiie life before limbs!!!
SAlpUtation can be life saving in life
iirEatening extremity bleeding

PiEnctional outcome consideration

-, -
—7 - —

;{._—,' HACTOrS foramputation
2 r-@Ustilp [II-C injuries €» comminuted, open tib-fib fractures with vascular disruption.

=
~ *= Sciatic or tibial nerve, or-two of the three major upper extremity nerves, anatomically transected

o -Préloﬁged Ischemia (>4-6 hours)/muscle necrosis
Crushror destructive soft tissue injury
Significant wound contamination

Multiple/severely comminuted fractures/segmental bone loss
Old age/severe co-morbidity

Lower vs. upper extremity

Apparent futility of revascularization/failed revascularization
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evef’e’stenoss at the suture line
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—_ ’*‘0 Undue ten5|on due to significant missing arterial
- segment

® [wisting or too long graft to cause a kink or external
compression of the graft






Figure 4. A, Completion angiogram after brachial ulnar interposition vein graft. Note the
kink in the distal end of the graft secondary to redundancy. B, Completion angiogram after
revision of the distal anastomosis showing smooth emptying of graft with good runoff by
way of the ulnar artery.
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= ‘ﬁadequate soft tissue debridement in an
._.’»‘_a"gfe_mpt to conserve tissue for coverage of a
- Vvascular repair

® nadequate debridement of a damaged vessel
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Figure 12. Arteriogram demonstrating severe stenosis of the proximal anastomosis of an
autogenous saphenous vein graft at the right brachial-axillary artery junction which was
performed in Vietnam. Although prominent collateral circulation existed between the hu-
meral circumflex and deep brachial arteries, the patient developed discomfort with repetitive
motion of his right hand (see Figs. 13 and 14). (From Rich NM, Baugh JH, Hughes CW.
Significance of complications associated with vascular repairs performed in Vietnam. Arch
Surg 100:646—-651, 1970; with permission.)
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orlel S5 C|ated or adjacent arterial injury
,)rJr ar dentlﬂcatlon of the arteries may occur
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- » Disseminated intravascular coagulopathies




Figure 15. A knowledge of anatomy is mandatory to prevent complications as noted above.
It was documented in Vietham that a /arge profunda femoris artery was ligated. This
angiogram later confirmed the clinical suspicion that the superficial femoral was the artery
that was ligated. (Vietnam Vascular Registry No. 1129, NMR.) (From Rich NM, Spencer
FC: vascular Trauma. Philadelphia, wWB Saunders, 1978, p 120; with permission.)




Figure 3. Multiple small pellets and significant swelling of the left lower extremity are
visualized in this patient who sustained a shotgun wound to the left thigh 10 years before
presenting to the hospital complaining of increase in size of the extremity, uicerations in
the distal extremity, and the presence of a thrill.




Figure 4. Arteriogram shows a large superficial femoral arteriovenous fistula with massive
dilation of the left femoral and iliac vein. The fistula was repaired with a resection and
interposition graft of the superficial femoral artery and repair of the vein from within the
fistula. The patient had an uneventful recovery with healing of the ulcers and decrease in
size of the extremity.




PElayed i
HSHIONICIL m Drapanas et aI (1970)7 found that
shronIC Paini was a complaint in10.2%

ADECHEAS '*° “function
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= 47Systemic complications
?"—rAfierlovenous fistulas and false aneurysms
6. Arteriosclerotic changes

/.Aneurysmal graft changes



peeurs wnen muscle swells within °

PSievjacialfcomparimeniTpressure

exceed capillary pressure they end up
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of blood flow

Increase
pressure

Directinjury
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http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/plastic/images/Large/18271827image_3.jpg&template=izoom2
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Prolosle J@J r}:s potension
SRSWEIING JI: he extremlty
c:z J“ oft tissue damage
Ol I d venous and arterial injury

— 50 ﬁed bony plus arterial or venous injury or
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- o Delay between injury and definitive repair
® Compartmental pressure 35 mm Hg
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0 70% of .,]l-"' Jfle
o MVere m“'" 90% penetrating
"-I° ultlng from GSWs.

fur és to the femoral artery are not
mmonly associated with fractures of the
femoral shaft



OPERATIVENIANACENE

| —

IOXIIal INJUKIES 1LIS WiSe to initially expose the
clistell cenglns on |I|ac vessels through a separate
IEISION GO 3tro| before entering the femoral
ugchgle.
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J e e*ngth of the sterile field includes the entire
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-~ abdomen to the toes in both lower

=——8- b1eed|ng can be controlled by direct pressure
from the source of bleeding

¢ Blind clamping is strongly discouraged
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Tre oslly prioven bene it of venous ligation is
recluesale) eratlng time

1) drr) r)Jt),lee patency of associated arterial repairs
PECAlISE preserved venous patency maintains
g ‘afdlstal vascular bed resistance, thus
,ptlmlzlng blood flow and reducing stagnation;
and

(2) reduced incidence of chronic venous insuf-
ficiency and associated postphlebitic syndrome
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l) spofiall arterial injuries

IECIVI _-.‘“sector has provided the bulk of
r‘sr) rJ"’ ce with these injuries,
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7 % of all cases.
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ST Cases present
yaseliar: Ir Ury,
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2 Sy JJS:J;—,; |
EGIEIC gltudlnal incision placed 1 cm posterior
to irle JJ_~ al'fiemur and proximal tibia

2 fnJ~rc and anastomosis

J «16n'of geniculate collaterals to achieve
10 'hty should be avoided

'PJosthetlc grafts across the knee joint generally
- have lower patency rates than does vein and are

-
—

- best avoided
® popliteal vein injuries should be repaired.
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m.m,ur‘meﬁr [lI"CONCrOVErSIal.
IGE by, of the number of patent arteries needed for
RNty

ERSOITE SUT| gested that ligation of shank vessels is safe as
Jorg -ne patent vessel remains.

SQther argue that there is a 14% amputation rate after
ig“t'" on: of one of the tibial vessels,

A“;JGS% after ligation of two vessels,

- ®_any injury to the shank vessels, with the exception of
Isolated peroneal injury, should be repaired
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Anterior tibal a.

Tibialis posterior
' .
digitorum PR e e ) |
longus m. P o Flexor hallucis
o - longus m.

sSoleus m.

Saphenous v.

Tibioperoneaal
runk a.

Figure 1. Operative exposure: Tibioperonaal trunk.




Tiealis antenor m.

Anterior tibial a.
- :-,.::_ #,:..

~ Extensor digitorum
longus m.

Extensor hallucis
longus m.

B

Figure 3. Operative exposures: (Lateral) Shank arteries mid-leg (4), anterior tibial are
(B).



